This paper examines stock price behavior surrounding announcements of stock repurchases made by Japanese firms from 1995 to 1998. Our analysis shows that, much as in the case of the U.S. markets, stock prices in Japan go up in response to stock repurchase announcements. We also find that there is no significant difference between the market reaction to the announcement for intention of repurchase execution and the market reaction to the announcement of an article alteration to allow stock repurchases.
Introduction
Stock repurchases are considered to have been a very important financial strategy for firms in the U.S.
1 Grullon and Michaely (2002) report that, over the past 20 years, stock repurchase expenditures in the U.S. grew at a much higher rate than cash dividends. In contrast, it is only recently that the Japanese government implemented new regulations allowing firms to repurchase their outstanding shares. Hundreds of Japanese firms have made a stock repurchase announcement since 1995. Today, stock repurchases are becoming a popular financial strategy among Japanese firms.
Since stock repurchase has only recently been approved, Japanese firms needed to alter their articles to be feasible for stock repurchases before they actually executed repurchases. Such article alteration, of course, does not obligate firms to buy back their outstanding shares; it simply gives them the option. In our sample period from 1995 to 1998, some firms made the decision to alter their articles and execute stock repurchases simultaneously, and others made the decision to merely alter the articles to make stock repurchase feasible. While it is clear that a firm in the former group will buy back its outstanding shares in the near future, it is not clear whether a firm in the latter group actually plans to repurchase its shares. In this sense, we call the former group the execution group and call the latter group the non-execution group. A firm in the execution group has a stronger incentive to buy back its shares than a firm in the non-execution group has.
In this paper, we examine stock price behavior surrounding stock repurchase announcements, which include both the announcement of repurchase execution and the announcement of article alteration. By splitting our Japanese sample into two groups (the execution group and the non-execution group), we can examine the stock price behavior surrounding the execution of repurchases or the mere alteration of the articles for potential repurchases in the future. To our knowledge, no previous study has examined the stock price behavior surrounding the limited action of changing the articles of association.
Another motivation of this study was to gain a chance to compare the market response to the announcement for intention of repurchase execution in Japan and that in the U.S. It has been widely argued that, in the past, Japanese firms were very different from U.S. firms with respect to corporate governance and informational asymmetry.
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Since the 1990s, however, traditional features of Japanese-type management, such as cross shareholdings and keiretsu relationships, have broken down. 3 In addition, Japanese financial markets are in the midst of the so-called Japanese Big Bang, under which deregulation of financial markets has been widely promoted in order to render Japanese financial markets more like those in the U.S. 4 Accordingly, examination of the stock price behavior surrounding repurchase announcements can be considered a timely subject.
2 Consistent with this view, some empirical studies have reported that there was a difference between the responses of the Japanese and the U.S. markets to the financial strategies of firms, including equity issuance (Kang and Stulz (1996) ) and dividend policy (Dewenter and Warther (1998) ).
3 Kuroki (2001) has reported that the proportion of cross shareholdings in the overall market decreased gradually in the 1990s, from about 17% at the end of 1990 to about 10% at the end of 2000. Ang and Constand (2002) have also reported that corporate and financial institution holdings tended to decrease during the 1990s in Japan.
By using the standard event study methodology, we first investigate the stock price behavior of our whole sample, which consists of stock repurchase announcements made by Japanese firms from November 1995 to November 1998. We find that, on average, the stock price declines prior to stock repurchase announcements, and then goes up at the actual time of the announcement.
We then split our whole sample into two groups (an execution group and a non-execution group), and examine the stock price behavior of each. We determine that the significant positive announcement effect is operative in the execution group, as was also observed in a recent study of Zhang (2002). 5 In the U.S. markets, several empirical studies, such as those of Vermaelen (1981), Netter and Mitchell (1989) , Comment and Jarrell (1991) , Ikenberry, Lakonishok, and Vermaelen (1995) , and Liu and Ziebart (1997) , have reported that stock price increases in response to the open-market repurchase announcement. 6 We may, therefore, conclude that the stock price behavior just following the announcement for intention of repurchase execution in Japan is similar to that in the U.S. For the non-execution group, we also find a significant positive announcement effect. That is, the stock price goes up in response to the 5 Zhang (2002) also focused on stock repurchase in Japan. However, our study is different from that of Zhang (2002) with respect to the data source, sample size, and sample period. In particular, as stressed above, we examine stock price behavior surrounding announcements of article alteration to allow for stock repurchases, which is not examined by Zhang (2002).
6 There are two lines of theoretical explanation for the positive effect of the announcement of a stock repurchase: signaling and solution of agency conflict. For stock repurchase signaling, see Ofer and Thakor (1987) , Constantinides and Grundy (1989), McNally (1999) , Isagawa (2000) , and Isagawa (2002) . For the agency solution, see Jensen (1986) .
announcement of article alteration to allow stock repurchases.
Comparing the announcement effects between the execution group and the non-execution group, we find that there is no significant difference. This result is not surprising if we consider that the format of the available press releases may make it impossible for investors to discern, in a timely manner, which type of decision a firm has made. 7 The difference in the post-announcement period stock price behavior between the two groups suggests that although investors may not immediately recognize which type of decision a firm has made, they might gradually recognize the firm's decision following the announcement. Based on our findings, a firm in the execution group will generally experience a larger stock price increase over the post-announcement period than a firm in the non-execution group.
With regard to pre-announcement period abnormal returns, we find that there is a significant difference between the two groups. On average, a firm in the execution group experiences a much larger stock price decline than a firm in the non-execution group. This evidence suggests that whether a firm decides to execute a stock repurchase or to merely alter the articles is dependent on the magnitude of its stock price decline in the pre-decision period. A firm would decide to execute an actual stock repurchase if it experienced a relatively large stock price decline; otherwise, it would merely alter the articles of association to allow future repurchase.
Our tests using binary choice models support this prediction. We use probit and logit models to identify the factors affecting a firm's decision on repurchase execution.
According to our results, the firm that experiences a large stock price decline will be more likely to decide to buy back its shares. On the other hand, a firm is more likely to merely alter the articles of association for future repurchase after experiencing a relatively small price decline.
7 For details, see Section 3.
Our prediction is consistent with both the undervaluation/investment hypothesis and the option hypothesis for stock repurchases. 8 A firm in the execution group actually executes stock repurchases because the firm understands that its outstanding shares are severely undervalued and are thus an excellent investment opportunity. On the other hand, a firm in the non-execution group understands that its outstanding shares are not sufficiently undervalued, and thus considers it a good strategy to keep its option to execute stock repurchases.
The remainder of the paper is organized as follows. In Section 2, we discuss some details associated with stock repurchases in Japan. In Section 3, we describe our repurchase sample and the methodology of our analysis. In Section 4, we present evidence of the stock price behavior of our whole sample surrounding stock repurchase announcements. In Section 5, we separate the whole sample into an execution group and a non-execution group, and show the difference in stock price behavior between the two groups. The results suggest that the magnitude of the stock price decline in the pre-announcement period may affect firms' decisions on whether to execute repurchases or alter the articles of association. In Section 6, we present the results of binary choice models that support our hypothesis. In Section 7, we conclude the paper.
Stock Repurchases of Japanese Firms
Prior to 1994, Japanese firms had been legally prohibited to buy back their outstanding shares. The 1994 revision of the Commercial Law enabled firms to buy back their outstanding shares in order to distribute earnings to shareholders. Yet no firms could execute a stock repurchase because of the tax treatment. Before the Tax Reform Act of 1995, the Tax Law regarded stock repurchases as dividend payments.
8 For the option hypothesis of stock repurchases, see Ikenberry and Vermaelen (1996) .
Since it was impossible to identify the shareholders to whom a firm actually paid dividends via a stock repurchase, all shareholders had to pay income tax in proportion to their equity fraction if the firm had executed a stock repurchase. This tax treatment was repealed in 1995, and stock repurchases actually became possible for Japanese firms.
Asahi Breweries, Ltd. made the first announcement of a stock repurchase among Japanese firms on November 12, 1995.
Before they can actually execute a repurchase, firms must alter their articles of association so that they are feasible for stock repurchases. Both the decision to alter the articles and the decision to execute repurchases are made by the board of directors. In contrast with the U.S., in Japan these decisions must be approved at the shareholders' meeting. Since a 1997 revision of the Commercial Law, firms have been able to execute stock repurchases without approval at a shareholders' meeting once they have altered the articles. This 1997 revision made the procedure for stock repurchases much simpler, and many firms have since decided to alter their articles of association to make repurchases feasible.
As mentioned in the Introduction, our sample can be separated into two groups: an execution group and a non-execution group. The execution group consists of firms that made the decision to alter the articles and to execute stock repurchases simultaneously.
The non-execution group consists of firms that made the decision to merely alter the articles to allow future repurchases. Of course, these decisions need to be approved at the shareholders' meeting. There are a few cases, however, in which the decision regarding stock repurchases that was made by the board of directors was rejected at the shareholders' meeting. A firm in the non-execution group cannot execute a stock repurchase without another directors' meeting at which the repurchase execution is decided upon. On the other hand, a firm in the execution group is presumably going to execute a stock repurchase soon. Thus, a firm in the non-execution group has a weaker incentive to execute a stock repurchase than a firm in the execution group has.
There are several points worth mentioning with regard to the repurchase execution in Japanese markets. 9 Once a firm has completed the requirements for a repurchase execution, it is free to buy back its outstanding shares until the next annual shareholders' meeting. That is, the repurchase period is less than one year.
Two repurchase methods are available for a firm.
One is the open-market repurchase and the other is the tender-offer repurchase. To our knowledge, there is no case in which the bid price of a tender-offer repurchase was much higher than the closing price at the previous date of the announcement. Zhang (2002) reports that the mean premium of a tender offer repurchase is only 5% in Japan. It should be stressed that all of our sample firms had the intention of repurchasing their outstanding shares to distribute earnings, and they redeemed all of their repurchased shares. 10 No firm decided to execute a stock repurchase as a takeover defense in our sample. This is the reason that we compare our results with the results of open-market stock repurchase announcements in the U.S.
markets. As in the case of U.S. open-market repurchases, a firm needs not complete its repurchase intention in Japan. In order to avoid insider trading or price manipulation, the Tokyo Stock Exchange provides guidelines for how repurchases are to be executed.
These guidelines are similar to those of SEC Rule 10b-18 in the U.S.
Prior to an additional revision of the Commercial Law on March 30, 1998, the total number of shares that a firm could buy back per repurchase program was limited to 10% of its outstanding shares, a limitation known as the 10% rule. If the firm wanted to execute additional stock repurchases, then approval at a shareholders' meeting was required again. Before the 1998 revision, the total amount of funds that a firm could use for stock repurchases was also restricted to the profit available for cash dividends. The 1998 revision of the Commercial Law relaxed the 10% rule and allowed firms to use their capital reserves for stock repurchases.
Data and Methodology
Our total sample consisted of 452 Japanese firms that were listed in the 1 st Section of the Tokyo Stock Exchange, and that made stock repurchase announcements between November 1995 and November 1998. We collected information regarding these firms'
repurchase announcements from the morning edition of the Nihon Keizai Shimbun, the most popular economic newspaper in Japan. We excluded some announcements because the firm had already announced a stock repurchase during the sample period, and the needed stock return data was not available. Panel A of Table 1 describes the number of observations by year.
To separate the sample into the execution and non-execution groups, we use the data presented by the Tokyo Stock Exchange. At the time of this study, the Tokyo Stock
Exchange website provided a list of firms whose boards of directors had decided to execute stock repurchases. 11 Nihon Keizai Shimbun does not provide any useful information for distinguishing between these two types of announcing firms. Often, both the decision to execute a stock repurchase and the decision to alter the articles are reported in the same form in the Nihon Keizai Shimbun. Therefore, it may be difficult for many investors to distinguish, in a timely manner, which type of decision an announcing firm has made from the press release.
Some firms in the non-execution group made announcements of both their article 11 Although this information is no longer available on the Tokyo Stock Exchange website, the list of firms in the execution group is available from the authors upon request.
alterations for future repurchases and their fiscal year reports at the same time. Although this would seem to run the risk of a confounding effect, firms listing on the Tokyo Stock Exchange regularly release their predictions of the fiscal year earnings. In addition to these regular releases, when firms revise their predictions, information of the revisions is announced in a timely manner. For this reason, we conclude that our results are not affected by such a confounding effect. In fact, the results are essentially the same when we delete those firms which simultaneously announced their repurchase intention and fiscal year results.
In the present sample, none of the non-execution firms had decided their repurchase method by the announcement date. Even in the execution group, there existed some firms for which we could not determine the repurchase method from either Nihon Keizai Finally, when data on the firm size, profitability, or other fundamental information was required for the analysis, the Toyo Keizai Data Bank was used as a source. Table 2 reports summary statistics for our total sample and for the split sample. The number of firms in the non-execution group (362) was about four times larger than the number in the execution group (90). There was no significant difference in the characteristics of firms, such as the firm size (SIZE), the leverage ratio (DEBT), or the firm profitability (ROA), between the two groups. However, there was a remarkable difference between the two groups in the target percentage of shares that a firm intended to buy back (TAR). This is because while more than 1/3 of firms in the execution group made announcements before the 1998 revision of the Commercial Law, most firms in the non-execution group made announcements after the revision. The maximum percentage of shares that a firm could buy back was limited by the 10% rule before the 1998 revision of the Commercial Law.
We calculated daily stock returns by using the closing price taken from the Stock Price CD-ROM of the Toyo Keizai Data Bank, which is widely used in Japan. The market model residual was taken as a firm's excess return on any given day. This residual was calculated as the difference between the actual return and the predicted return based upon the market model parameter estimates and the market return for that day. In Japanese stock markets, there are two popular market indices: TOPIX and the Nikkei stock index. We use TOPIX as the market portfolio in this paper because it contains many more firms than the Nikkei index. In a separate trial run, we also used the Nikkei index as the market portfolio, and we confirmed that there was no difference in results between the two indices. 13 In addition, we tried to use two other types of a firm's excess returns calculated on either the constant return model or the other market-adjusted return model, and observed no significant difference in the results. We therefore conclude that our results are rigorous irrespective of both the proxy of market portfolio and the model for calculating excess returns.
The parameters of the market model are estimated over a 100-day period between day -121 and day -21. Throughout our paper, day -t (day +t) means t days before (after) the announcement date, day 0. The event window extends from day -20 to day +20 relative to the announcement. A cumulative excess return is calculated by cumulating the daily excess returns geometrically.
In order to overcome the bias due to residual cross-correlation (the clustering effect), we used two methods. One was the generalized least square estimation including the error components model (GLS), and the other was the equally weighted portfolio approach. 14 Since the results were similar under both methods, we present only the results from the GLS method in this paper. Table 3 presents the average daily excess returns and cumulative returns over the event period for the whole sample. The stock repurchase announcement, which includes both the announcement of repurchase execution and alteration of the articles, has a significant positive excess return of 0.91% on the announcement day (day 0) and 1.24%
Stock Price Behavior of the Whole Sample
13 Hatakeda and Isagawa (2001) report the empirical results in the case of the Nikkei stock index in detail. Kato, Loewenstein, and Tsay (1997) and Matsumoto and Hoban Jr.
(1999) used the Nikkei stock index as the market proxy in their empirical studies.
14 For the cross-sectional dependence problem, see Bernard (1989) .
on the following day (day +1). If an investor had purchased the stock of a firm that announced a stock repurchase, an excess return of approximately 2.15% would have been earned for the two days just after the announcement. We performed a non-parametric test J 4 as presented by Campbell, Lo, and MacKinlay (1997) . The results of the J 4 test provided additional evidence that stock repurchase announcements had a significant impact on the abnormal returns at day 0 and day +1, respectively. Table 3 also indicates that the average cumulative abnormal return in the pre-announcement period from day -20 to day -1 was -2.94%, which is significantly negative (the t-value was -4.31). Thus, on average, the stock price decreased prior to the announcement date, and went up in response to the repurchase announcement. Figure 1 plots the cumulative average excess return in the event window centered on the announcement date. It shows that the average stock price of the total sample decreased prior to the announcements, and went up in response to the announcements.
In the post-announcement period (from day +2 to day +20), the average stock price did not change significantly.
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Next, we compared the stock price behavior of 51 firms which made a repurchase decision before the 1998 revision of the Commercial Law and that of 401 firms which made a repurchase decision after the revision. 16 The test statistic, the t-value, was 1.48 15 As noted in Section 3, we also tried to use the Nikkei stock index as the market proxy in place of TOPIX, with little change in the qualitative results. For example, we determined that, for the whole sample, the abnormal return was 0.86% on the announcement day and 1.19% on the next day. The average cumulative abnormal return in the pre-announcement period from day -20 to day -1 was -1.77% (the t-value was -2.55, which is significant at the 1% level). 16 As mentioned in Section 3, only 15 firms made stock repurchase announcements before the 1997 revision of the Commercial Law. Since the sample size was too small, for the difference in a two-day (day 0 and day +1) cumulative abnormal return between the two groups. On average, firms in the former group experienced larger announcement effects than those in the latter group, but the difference between the two groups was not significant. It seems that the 1998 revision of the Commercial Law did not significantly affect the market behavior in response to the announcements regarding stock repurchases.
We also examined the relationship between the magnitude of the announcement effect and characteristics specific to the event observation. The two-day cumulative abnormal return was regressed on the target proportion of shares to be repurchased (TAR), pre-announcement period return (PRE), firm size (SIZE), and firm profitability (ROA). We use these four variables as regressors for the following reasons.
First, with regard to TAR, Comment and Jarrell (1991) and Ikenberry, Lakonishok, and Vermaelen (1995) reported that, in the U.S. markets, higher proportions of target shares were associated with larger abnormal returns in response to repurchase announcements. Second, with regard to PRE, Comment and Jarrell (1991) and Stephens and Weisbach (1998) found that, in the U.S. markets, there was a negative relationship between the magnitude of the announcement effect and the magnitude of the pre-announcement period price decline. Third, we use firm size (SIZE) because it is often pointed out that firm size could be a good proxy for informational asymmetry.
Since smaller firms are more likely to be mispriced than larger firms, the market reaction to repurchase announcements made by small firms should be more favorable.
Lastly, we include firm profitability (ROA) because it is a good proxy of whether or not a firm has alternative investment opportunity. It is likely that a high-ROA firm has more profitable real investment opportunity than does a low-ROA firm. Then, from the viewpoint of shareholders' wealth, high ROA-firms will find it more desirable to invest we did not examine the effects of the 1997 revision of the Commercial Law.
available cash into real investments rather than into their own shares. On the other hand, the Low-ROA firm may find it valuable to use available cash to repurchase their outstanding shares. Under this hypothesis, we expect a negative relationship between the announcement effect and ROA.
The results are presented in Table 4 . The magnitude of the (positive) announcement effect is significantly related to all four of the variables introduced above. The announcement effect is positively related to the proportion of shares sought according to the repurchase announcement, and negatively related to the pre-announcement cumulative abnormal return. The result is also consistent with the prediction regarding informational asymmetry, i.e., that there exists a negative relationship between the announcement effect and firm size. Consistent with the expectation, ROA was negatively related to the announcement effect. In our sample period, stock repurchase announcements were more desirable for unprofitable firms than for profitable firms.
Stock Price Behavior of the Split Sample
Our total sample consisted both of firms that decided to execute stock repurchases (the execution group) and firms that only decided to change their articles for future repurchases (the non-execution group). Although both groups have the option to repurchase their outstanding shares, the non-execution group is not certain about eventual repurchase. In this section, we examine the difference in stock price behavior between the two groups.
Using the same methodology presented in Section 3, we calculated the average abnormal stock returns of each group. Panel A and Panel B of Table 5 present the average daily abnormal returns and the cumulative returns of the execution group and the non-execution group, respectively. First, with regard to the announcement effect, both groups experienced significant positive excess returns just following the announcements. Table 5 shows that the two-day (day 0 and day +1) cumulative excess return of the execution group was 2.05%
(the t-value was 4.92), and that of the non-execution group was 2.17% (the t-value was 8.73), both of which were significantly positive at the 1% significance level. The hypothesis that the announcement effects of the two groups were positive is also supported by the results of the non-parametric test (See the J 4 statistics in Table 5 ).
The stock price increase in response to the announcement for intention of repurchase execution (for the execution group) is also identified by Zhang (2002). We therefore conclude that the positive announcement effect to intention of repurchase execution is rigorous in the Japanese stock markets. In the U.S. stock markets, the positive announcement effect to intention of open-market stock repurchases is known as a stylized fact. Thus, there is little difference in stock price behavior following the announcements of repurchase intention between the Japanese stock markets and U.S. stock markets.
We next compared the magnitude of the announcement effect between the two groups. The t-value for this comparison was -0.18, indicating that there was no significant difference in the two-day abnormal return between the two groups. This result indicates that, in Japan, a firm's decision on a stock repurchase announcement (to execute a repurchase or only alter the articles) does not affect the market reaction in a timely manner. As mentioned in Section 3, investors may not discern, in a timely manner, which type of decision a firm has made. So, it is not surprising that there was no difference in the announcement effect between the two groups. As more detailed information becomes available to investors, however, they will recognize to which group an announcing firm belongs. As this begins to happen, we expect that the stock price of a firm in the execution group will increase more than that of a firm in the non-execution group.
We focused on the stock price behavior in the post-announcement period (day +1 to day +20). Table 5 shows that while the execution group experienced a significant positive abnormal return at day +2, the non-execution group did not. Investors may recognize the meaning of a firm's decision within two days after the announcement.
We then examined stock price behavior in the pre-announcement period from day -20 to day -1. Table 5 shows that both groups experienced stock price declines prior to the announcements. Since the t-value of this comparison was -1.74, there was a significant difference in the pre-announcement period stock price behavior between the two groups. The average cumulative abnormal return of the execution group, -4.82%, was significantly less than that of the non-execution group, -2.47%.
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The solid line and the dotted line in Figure 2 plot the average cumulative abnormal returns of the execution group and the non-execution group, respectively. It can be seen that, on average, firms in the execution group experienced larger abnormal returns in the post-announcement period than firms in the non-execution group. In addition, the average stock price of the execution group decreased more than that of the non-execution group in the pre-announcement period.
The above results led us to hypothesize that a firm decides to execute stock repurchases after experiencing a sharp price decline, and a firm merely decides to alter the article for future repurchases after experiencing a moderate price decline. That is, a firm's decision on stock repurchase is dependent on the magnitude of the stock price 17 We also used the Nikkei stock index as the market proxy and identified the following for the split sample. First, both of the two groups experienced significant positive announcement effects, and there was no significant difference in the two-day (day 0 and day +1) abnormal return between the two groups. Second, while the execution group experienced a significant positive return at day +2, the non-execution group did not.
Third, the pre-announcement period return for the execution group was significantly less than that for the non-execution group.
decline in the pre-announcement period. In the next section, we examine this hypothesis in detail.
Lastly, the results of the multivariate analysis on the announcement effect for each group are presented in Table 6 . Here we see that, for the execution group, only the pre-announcement period return (PRE) had a significant relationship with the announcement effect. In particular, there was no significant relationship between the announcement effect and the percentage of shares sought according to the announcement (TAR). This result was different from the findings for the U.S. markets.
One possible explanation for this result is that, before the 1998 revision of the Commercial Law, the proportion of shares that Japanese firms could buy back per repurchase program was restricted to no more than 10% of their outstanding shares.
Under this restriction, the proportion of shares that a firm intended to repurchase might not convey any significant information to the stock market. Since more than 1/3 of firms in the execution group made announcements before the 1998 revision, it is not surprising that the proportion of shares sought according to the announcement did not affect the magnitude of the announcement effect.
For the non-execution group, there was a significant positive relationship between the announcement effect and the target percentage of shares to be repurchased. This is because most firms in the non-execution group made announcements after the 1998 revision. Consistent with prediction mentioned in Section 4, the announcement effect of the non-execution group was negatively related to both the firm size (SIZE) and profitability (ROA). On the other hand, we could not identify any significant relationship between the announcement effect and the pre-announcement period return for the non-execution group.
The Decision of Firms Regarding Repurchase Execution
In this section, we use the results of tests with binary choice models to examine our hypothesis about a firm's decision regarding stock repurchase announcements in detail.
The results in the previous section show that a firm in the execution group decided to execute a stock repurchase under condition of a relatively large stock price decline, and a firm in the non-execution group decided to alter the articles for future repurchase under condition of a small stock price decline. That is, the pre-announcement period stock price behavior seems to affect a firm's decision on repurchase execution.
Using probit and logit models, we examined whether or not the stock price behavior in the pre-announcement period affects a firm's decision on repurchase execution. Table   7 presents the estimation results of both the probit and the logit analysis models. In
Model 1, we examine whether or not a firm's decision on repurchase execution depends on the pre-announcement period abnormal return (PRE). In Model 2, we present estimation results accounting for the firm's characteristics: firm size (SIZE) and firm profitability (ROA). We exclude the target percentage of shares to be repurchased (TAR) because it does not affect a firm's decision-making on repurchase execution.
As shown in Model 1 of Table 7 , the pre-announcement period return had a significant relationship with a firm's choice. The coefficient of PRE in Model 1 was similar to that in Model 2, indicating that its estimate is stable and independent of both firm size and firm profitability. 18 Our results support the hypothesis that the magnitude of stock price decline in the pre-announcement period is an important determinant of a firm's decision-making on whether to execute a stock repurchase. While a firm tends to make a decision to execute a stock repurchase after experiencing a relatively large stock price decline, a firm tends to decide to merely alter the articles after experiencing a 18 We obtained essentially the same results when we used the Nikkei stock index in place of TOPIX.
smaller price decline.
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Among the commonly cited hypotheses for stock repurchases, the undervaluation hypothesis and the investment hypothesis seem to be plausible explanations of why a firm in the execution group makes a decision to execute an actual stock repurchase.
Suppose that the pre-announcement period abnormal stock price decline is caused by a temporary market undervaluation, and the firm recognizes that its stock price is undervalued. 20 In such a situation, for the firm, the purchase of its own shares constitutes a profitable investment opportunity. The more severe the undervaluation is, the stronger intention the firm has to execute a stock repurchase. Thus, a firm in the execution group, which has experienced a severe stock price decline, wants to buy back its outstanding shares sooner and makes a decision to execute a stock repurchase.
On the other hand, the option hypothesis provided by Ikenberry and Vermaelen (1996) seems to plausibly explain why a firm in the non-execution group merely alters the articles for future repurchases. Our empirical results show that firms in the non-execution group experienced smaller stock price declines than did firms in the execution group. Then, taking repurchase costs into account, a firm in the non-execution group may be dissuaded from executing a repurchase in the short-term. In this case, the firm alters the articles to be feasible for repurchases. By doing so, the firm can buy back its outstanding shares as soon as the magnitude of the undervaluation is so large that its own shares become an attractive investment opportunity. That is, a firm in the non-execution group keeps the option to execute an actual repurchase.
Conclusion
In this paper, we empirically examined the stock price behavior surrounding stock repurchase announcements among Japanese firms. We found that, on average, an announcing firm experienced a significant stock price decline prior to its announcement and a significant stock price increase in response to its announcement.
The advantage of our study is that we were able to separate the whole sample into two groups (the execution group and the non-execution group) and examine the difference in stock price behavior between them. We found no significant difference in the two-day announcement effect between these two groups. Stock prices go up in response to both announcements of repurchase execution (the execution group) and announcements of article alteration (the non-execution group).
However, a significant difference was observed in the pre-announcement period abnormal return. The execution group experienced a larger stock price decline in the pre-announcement period than the non-execution group. In Japan, the stock price behavior in the previous period affects the decision of firms regarding stock repurchases.
While a firm makes a decision to execute a stock repurchase after experiencing a larger decline in its stock price, a firm merely alters the articles of association to allow future repurchases after experiencing a smaller price decline. This pattern can be explained by both the undervaluation/investment hypothesis and the option hypothesis for stock repurchases. of the variables used here are as fellows: SIZE is defined as the sum of the book value of total debt and the market value of equity. Equity is computed as the product of the stock price at day -1 and the number of shares outstanding at the beginning of the fiscal year. DEBT means debt/Asset ratio. It is computed as the book value of debt over total asset. ROA means Return on Asset. Return is the recurring profit at the beginning of the fiscal year.
TAR is target percentage that a firm intends to repurchase. We use the proportion of shares sought according to the announcements for the execution group, and the maximum percentage of shares that the firm is allowed to repurchase by the article alteration for the non-execution group. Notes: In this table, we report the evidence on the market model using TOPIX as the market portfolio. AAR is the average abnormal return for the specified day in the event period, and CAR is the cumulative abnormal return for day -20 to the specified day. t-value is the statistic to test the null hypothesis that AAR=0. J4 Test is an alternative non-parametric rank test of the null hypothesis (See Campbell, Lo, and Mackinlay (1997, pp. 172-173) ). *** Significant at 1% level, ** Significant at 5% level, * Significant at 10% level Dependent variable is CAR from day 0 to day +1. TAR is target percentage of shares to be repurchased. SIZE is approximated by the logarithm of the total asset.
PRE is CAR from day -20 to day -1. ROA is Return on Asset.
*** Significant at 1% level, ** Significant at 5% level, * Significant at 10% level Notes: In this table, we report the evidence on the market model using TOPIX as the market index. AAR is the average abnormal return for the specified day in the event period, and CAR is the cumulative abnormal return for day -20 to the specified day. t-value is the statistic to test the null hypothesis that AAR=0. J4 Test is an alternative non-parametric rank test of the null hypothesis (See Campbell, Lo, and Mackinlay (1997, pp. 172-173) ). *** Significant at 1% level, ** Significant at 5% level, * Significant at 10% level is CAR from day 0 to day +1. TAR is target proportion of shares to be repurchased. SIZE is approximated by the logarithm of the total asset. PRE is CAR from day -20 to day -1. ROA is Return on Asset.
*** Significant at 1% level, ** Significant at 5% level, * Significant at 10% level Notes: Dependent variable is y=0 if a firm committed to execute a stock repurchase (the execution group), y=1 otherwise (the non-execution group). PRE is CAR from day -20 to day -1. ROA is Return on Asset. SIZE is approximated by the logarithm of the total asset. LLOG denotes log of likelihood function. *** Significant at 1% level, ** Significant at 5% level, * Significant at 10% level 
